Phar maceuti cal Budget 1

US. Arny - Baylor University Graduate Programin Heal thcare
Adm ni stration

Gr aduat e Managenent Proj ect:

The | npact of Pharmaceuti cal Expenses and the
use of Fl exible Budgets
at The Johns Hopki ns Hospit al

Subm tted to:
Commander Dani el Dom nguez, Ph.D.

Decenber 1, 1999

Li eut enant Commander Benjamn D. Ernst, MSC, USN, MBA, CHE
600 North Wl fe Street, Billings Adm n. 107
Bal ti more, MD 21287-1607

410-614-1905



Report Documentation Page

Report Date Report Type
00 Dec 1999 N/A

Dates Covered (from... to)

Titleand Subtitle
The Impact of Pharmaceutical Expenses and the Use of
Flexible Budgets at The Johns Hopkins Hospital

Contract Number

Grant Number

Program Element Number

Author (s)

Project Number

Task Number

Work Unit Number

Performing Organization Name(s) and Addr ess(es)
The Johns Hopkins Hospital 600 N. Wolfe Admin. 107
Baltimore, MD 21287-1607

Performing Organization Report Number

Sponsoring/M onitoring Agency Name(s) and
Address(es)

Sponsor/Monitor’s Acronym(s)

Sponsor/Monitor’s Report Number (S)

Distribution/Availability Statement
Approved for public release, distribution unlimited

Supplementary Notes

Abstract

Subject Terms

Report Classification
unclassified

Classification of thispage
unclassified

Classification of Abstract
unclassified

Limitation of Abstract
uu

Number of Pages
56




Phar maceuti cal Budget 2

Acknowl edgnent s
| would like to thank the follow ng Johns Hopkins
Hospi tal enpl oyees for their assistance in making this
research project a reality: Terence Cunningham Vice President
of Adm nistration; JimJohns, Senior Project Adm nistrator;
John McQuade, Project Manager; and finally, |Independent
Consul tant, Cindy Kegley. This project would not have been

possi bl e wi thout their assistance.



Phar maceuti cal Budget 3

Abstract

Phar maceuti cal expenses are dramatically increasing and
nmust be adequately forecasted, planned, and controll ed.
Hospitals nust invest in analytical methods that identify
changing patterns in drug utilization and that identify those
units that utilize appropriate resources as nodel s of
heal t hcare delivery. A flexible budget nodel for
phar maceuti cal expenses and the underlying cost analysis
represents one such opportunity for hospitals to adequately
manage pharmaceuti cal budgets.

The purpose of this study was to evaluate the
pharmaceuti cal costs, Length of Stay (LOS), and the All
Pati ent Refined-Di agnostic Related Group Severity | ndex
(APRSI) for the Functional Units at the Johns Hopkins Hospital
(JHH) for the devel opment of a justifiable flexible budget
nodel for the pharmaceutical budget. This was acconplished by
applying traditional rnultivariate techniques to performa
guantitative analysis of the hospital pharmaceutical costs.
Speci fically, four areas were exani ned: LOCS, APRSI
phar maceutical costs by Functional Unit, and by Major
Di agnostic Group. The results of these techniques and the
implications for further use in a flexible budget nodel at JHH
are di scussed. The research showed that although LOS and

APRSI provided a statistically significant explanation of
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variance in pharmaceutical costs, the correlation was not
sufficient to justify using these neasures in a flexible

budget nodel .
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I nt roducti on

Cost containnment initiatives, such as the Prospective
Payment System are forcing hospitals nationw de to conpete
nore intensely with other hospitals based on cost and quality.
This problemis particularly evident today as hospitals and
heal th plans struggle to keep skyrocketing drug costs and
spendi ng under control. The extraordinary pace of new drug
devel opnent, unprecedented pronotion of drug products to care
provi ders and patients, and a vast change in drug pricing are
fueling this explosion of increased costs (Hensley, 1999). |If
phar maceuti cal expenses cannot be adequately forecasted,
pl anned, and controlled, the quality of patient care wl
suffer as resources continue to dwi ndle and cost cutting
efforts are forced to take place el sewhere in the systemto
make up for dramatic cost increases. Hospitals nmust invest in
anal ytical nethods that identify changing patterns in drug
utilization and in nmethods that identify those units that
utilize appropriate resources as nodels of healthcare
del i very.

Probl em St at enent

As pharmaceuti cal expenditures become harder to
accurately forecast and hospitals strive to control these
expenditures in a timly manner, opportunities exist to

benefit fromtying the functions of financial analysis and
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utilization nmanagenent together. One such opportunity is
further devel oping the flexible budget nethodol ogy for
phar maceuti cal expenses. Johns Hopkins Hospital (JHH)
endeavors to develop realistic drug expenditure budgets that
nmeet quality patient care requirenents. In order to inprove
the funding of the pharmacy expense budget, key support for
flexing this portion of the budget nmust be garnered fromthe
Vice President of Finance. A key to this success is providing
a nore sophisticated flexible budget methodol ogy at JHH.
Condi ti ons Which Prompted the Study

Hospital s and heal t hcare organi zati ons everywhere are
struggling to keep up with the rise in pharmaceuti cal
expenditures. Spending on prescription drugs is rising at a
12% annual rate, which is nore than double the 5. 1%rate
increase in national healthcare expenditures. Appendix A
shows the explosive growth in healthcare, hospitals, and
prescription expenditures, respectively, that have taken pl ace
since 1980. Pharmaceutical costs currently claimnearly 8% of
t he national healthcare expenditures. According to the Health
Care Financing Adm nistration (HCFA), pharmaceutical costs are
expected to increase annually at a 10%rate through 2007
(Hensl ey, 1999). Expenditures on prescriptions alone are
expected to increase to nore than 12 cents of every personal

heal t hcare dollar spent in 2007 and to al nost 13 cents of
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every dollar in 2008 (Musco, 1999). The driving factors
behind this gromh are many. The agi ng popul ation, the
accel erat ed approval of new drugs by the Food and Drug
Adm ni stration (FDA), direct-to-consuner advertising by
phar maceuti cal manufacturers, and cost advantages over
alternate forns of care, nost notably inpatient hospital care,
are all contributing factors (Hensley, 1999; Misco, 1999).
Nowhere el se are these factors felt nore heavily than at
an urban, teaching facility such as JHH  Heyssel, Gaintner,
Kues, Jones, & Lipstein, (1984) reported that before 1972 at
JHH, nmore than 80% of the hospital’s costs were controlled
centrally by admnistration. 1In 1973, JHH went about
decentralizing managenment and budgets. By 1983, the cost
allocation pattern was dramatically altered with clinical
departnments controlling 51% of their expenses. Another 20%
were controlled by ancillary services, including
phar maceuti cal expenses. In 1998, responsibility for the
phar maceuti cal expenditure budget at JHH was transferred from
the Vice President of Corporate Services to the Vice President
of Adm nistration. Appendix B shows the growth of
phar maceuti cal expenditures at JHH since fiscal year 1997
(FY97) and the ampunts that the pharmaceutical expenditure

budget was over budget for FY97 through FY99.!

! Thefiscal year at JHH runs from the beginning of July to the end of June the following calendar year.
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I n the past, Finance and Pharmacy have been unable to
accurately identify the variances and forecast the anounts to
expect in the pharnmaceutical expense budget. In an era of
finite resources and |limted capacity, Pharmacy is under cl ose
scrutiny to prove the need for additional funding in the
phar maceuti cal budget.

Literature Revi ew

An extensive literature search yielded pertinent
information as to how the utilization of pharnmaceuticals in
the current healthcare environnment is affecting JHH budgeting
efforts. Additionally, information on how healthcare entities
are dealing with the current climate in the pharmaceuti cal
i ndustry and the inpact of pharmaceutical inflation in their
budget forecasts, as well as many specific articles on
i nformation regardi ng the met hods by which hospitals project
drug expenditures were reviewed. There was an extensive focus
in much of the literature by a rather small nunber of authors
with respect to flexible budgeting within the hospital
i ndustry and within the industrial sector of the economnmy which
tied flexible budgeting and heal thcare delivery together. The
literature review was conducted by researching JHH i nterna
policies and procedures, nethods reported by healthcare and
i ndustrial business texts and journals on flexible budget

met hodol ogy as wel |l as cost accounting methods utilized to
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track, measure, capture, and assess costs. Additionally,
literature was reviewed as to whether length of stay (LOS),
severity index, or case mx index (CM), either independently
or in conbination, provided the basis for “flexing” a budget
to actual experience. This literature review allows an
accurate assessnent of the budgetary environnent for

phar maceuti cal expenditures within the healthcare narket.

JHH Policy & Procedure

Per the JHH Departnment of Finance Budget Guidelines
Updat e, FYOO Budget (1999), during the planning phase, each
departnment was required to prepare and present a Departnenta
Si tuational Analysis. Functional Unit’s (FU) at JHH, which
are equivalent to departnents in nost hospitals, were to
utilize the Volume Estimating Reports by Physician for
Di scharge, LOS, and Inpatient Days, distributed by the
Pl anni ng and Marketing Departnment as a basis for vol une
estimating. Also nade available were the current FY Caseni x
Adj usted LOS by Di agnostic Related G oups (DRG Reports. LGOS
was revi ewed and approved on a unit-by-unit basis and each FU
was expected to inplenent neasures to neet the LOS performance
targets. FU s then formul ated projections for FYOO inpatient
and outpatient volunes. Ancillary departnents were expected
to devel op their budgets in conjunction with inpatient and

out patient units. According to the JHH Departnent of Pharnmacy
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FYOO Budget Subm ssion (1999), a proposed Pharmacy budget of
$51, 042, 143 was submitted that included a 15.9% inflation

adj usted request for pharmaceutical drugs & supplies of

$39, 360, 027. The 15.9% rate of inflation was based on the
growth rate from actual drug expense between January year-to-
date (YTD) 1998 and Jan YTD 1999.

Proj ecti ng Pharnmaceuti cal Expense

The mmj or changes in healthcare today require those who
proj ect budgets to have nuch nore information than they have
had in the past. Mehl and Santell (1997, 1998, & 1999)

di scuss projecting future drug expenditures. These articles
take a | ook back at factors affecting the price and usage of
pharmaceuticals as well as a | ook ahead to the new year and
how t hese maj or changes will affect pharmacy practice and drug
expenditures. The difficulty and conplexity of projecting
pharmaceuti cal costs are nmade clear. Mehl and Santell’s
(1999) work reflects the same findings of Hensley (1999) and
Musco (1999), i.e., that the pharnmaceutical industry has
entered an era of accelerating growth driven by new product
approval s, major therapeutic breakthroughs, and demand for new
agents by a better educated public.

Mehl and Santell (1998) point out that the use of
hi storical indices in projecting pharmaceutical budgets is

limted. A healthcare organization nmust have trends by which
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to conpare thensel ves, but they nmust also be able to
understand the deficiencies that exist in the use of such

i ndices. Most mmjor indices, such as the Producer Price |Index
(PPI'), and Maryland' s Health Services Cost Review Comm ssion
(HSCRC) indices, are based on price or cost, and sone are

sal es wei ghted, but they do not generally take new drugs into
account or whet her changes in drug therapy or utilization has
t aken pl ace.

The Prescription Drug User Fee Act of 1992 and the FDA
Moder ni zation Act of 1997, which renewed the 1992 Act, reduced
review time for investigational drugs and drugs to treat |ife-
threatening illness, including cancer and AIDS, and increased
the speed at which the FDA approved new drugs. This continues
to be the case. The ability to predict when new nol ecul ar
entities (NME) will be introduced, their cost, and their |evel
of use is essential in projecting pharmaceutical expenditures.
Many net hods of projecting the financial inpact of changes in
drug therapy can be used. But Mehl and Santell (1997) point
out that detailed, specific information is essential on each
drug. The anticipated date of availability of any NME and its
indication(s) for use is required. Current therapy versus new
t herapy and whet her increased utilization, i.e., the nunmber of
patients to be treated (nonthly and yearly) and the cost per

treatment nust be cal culated. Additional supplies, and |abor
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costs or savings nust be taken into account. It is the
pharmaci st’s responsibility in preparing the pharmaceuti cal
budget to be famliar with changes in therapeutic know edge
that may directly affect cost projections. The financial
viability of the healthcare organi zation nust be taken into
account in projecting expenditures, i.e., does the new therapy
reduce the overall patient care costs, what is the total cost
for the budgetary period, and what are the effects on other
organi zati onal budgets. The final decision on inclusion of

t hese new drugs cannot be based solely on the econom cs of the
medi cati ons, but rather nust also take into account their
efficacy.

The strength of research and devel opnent (R&D) pipelines
continues to fuel this fast pace of approval also. Mshko' s
studies (1997, 1998) reviewed the new product pipelines of the
top 50 pharmaceutical conpanies in 1996 and 1997. Those
identified as having the strongest drug pipelines had all made
extensive investnents in R&D in 1996 and 1997 and expected to

have a substanti ve amount of NME's on the market in 1999 which

are consi dered “bl ockbuster” drugs, i.e., those with sales
exceeding $500 mllion per year. The pharmaceutical industry
coul d double the current $265 billion global market within

five years with the introduction of super bl ockbuster drugs

with sales of $1 billion to $3 billion per year. The
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i ncreased speed at which these newly approved drugs are
hitting the market and the strength at which R&D pipelines are
feeding this engine, along with other major changes in the
heal t hcare industry, only makes the budgetary process for
pharmaceuti cal s nmore chal | engi ng.

As the pharmaceutical industry continues to change, the
budget ary process nust also. Mehl and Santell (1997) state
t hat even though basic concepts of forecasting and eval uating
are still required, the thought process nust change. Past
consideration was given to inflation, historical data, prior
year expense, CM, LGS, adm ssions, and NVE s. Although
efforts at JHH have been made to nove beyond this method of
forecasting, future consideration nmust be given at JHH to
further integration of drug expenditures in the organization's
obj ectives, the ability of drug budget increases to be offset
by reductions in other service costs, effects on rate
regul ati on and conpetition, relocation of services fromthe
i npatient arena to the outpatient, and shifting control and
responsibility for the drug budget to the patient care
centers.

Fl exi bl e Budgeti ng

During the execution phase of the budget process, JHH
utilizes a volunme flexing budget nethodol ogy, which makes

adj ustments to budgets on a volunme basis. According to the
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JHHS Policy & Procedure FINO85 (1997), operating expense
performance i s nmeasured nonthly on a departnmental basis
relative to fixed departnmental budgets. This nmeasurenment is
reported and vari abl e budgets are devel oped based on

devi ations in patient volumes upon which fixed budgets were
based. This is used to explain expense variances in
conjunction with the revenue variance report. It is also used
to neasure the efficiency of departnmental resource
utilization. Witten explanations of expense variances of
greater than plus or mnus five percent of budget at the
expense category |level are required. These variance reports
are required even in absence of an aggregate departnental
variance. They are then utilized to validate nonthly
financial statenments before they are published. Strict
reporting tinelines are to be followed. Wen an unfavorable
expense variance is experienced for a consecutive two-nonth
period, a witten action plan outlining specific corrective

steps to be taken nust be submtted to senior managenent.

Vol ume, Quantity, & Price.

According to Finkler (1994), this level of flexible
budgeting that sinply breaks out the portion of each line-item
vari ance caused by changes in volunme alone and the renmaining

portion caused by other factors still does not bring JHHto a
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sophi sticated enough | evel of variance analysis utilized by
nost industries. Flexible budget variance analysis not only
calls for analysis on volume or quantity of service, but also
on price or rate, i.e., that portion of variance due to
changes in the price or rate of the unit input. Additionally,
vari ance may be broken down further by three main causes, nore
or fewer units of activity, than expected, a higher or | ower
price or rate paid for resources consuned, and nore or fewer
resources consumed per unit of activity.

Vol une variance is the difference between the expected
budget ed volune (the static budget) and the actual volune
achi eved (the flexible budget). This is what JHH
traditionally breaks out for the clinical units. The
unexpl ai ned variance remaining may include two additional
causes of variance. One, which is explained by conparing
actual costs with the actual quantities at the budgeted price,
is the price variance. The other variance is explained by
conparing the actual quantities at the budgeted price with the
fl exi bl e budget, giving the quantity or use variance (Finkler,
1994). Figure 1 denonstrates the rel ationships between the

di fferent variances descri bed.

Figure 1

FLEXI BLE BUDGET VARI ANCE FOR VOLUME, PRI CE, QUANTITY, AND SEVERI TY
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of fset a positive variance due to volume or vice versa and no
difference will be detected if for the nore conplete variance
anal ysis which splits out both. The cost of gathering this

i nformation cannot be ignored. As pointed out by Finkler
(1991), the organization’s accounting system should contain
this required information. How easily this information can be
retrieved, the volume which nmust be collected, and the
tradeoff between the advantage of retrieving this information
and the cost to obtain it may not be econom cally feasible.

Severity.

Fi nkl er (1994) describes the use of an acuity or severity
of illness variance which denotes the actual amount of
spendi ng versus that, which was budgeted due to severity of
patient illness, different from what was expected. Since
guantity variance represents all factors that end in
consunption of nore input per unit of output than budgeted,

t he variance due to severity of illness, or acuity, is
contained within this quantity variance. The author states
t hat heal t hcare organi zati ons that have functioning patient
classification systens can translate patient acuity |evels
into required hours of patient care. The flexible budget
provi des for budgeted quantities of resource inputs at the
expected acuity level. By basing the budgeted resources on

the actual volunme of output, the budget is flexed on vol une.
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The actual quantities at the budgeted price represents both
the actual quantities and the actual acuity level. The
budgeted i nputs for actual acuity maintains the use of
budgeted prices as does actual quantities at budgeted price,
but it also maintains the use of the actual output volune as
does the flexible budget. It differs by the use of the
guantity of input that would have been budgeted per unit, had
t he actual acuity been known. Since the flexible budget

provi des for the actual amunt of output, the budgeted inputs
for actual acuity category provides the budget for the actual
amount of output that are used at the actual acuity |evel.
The difference between this and the fl exible budget is called
the acuity variance (budgeted acuity versus actual acuity).
The difference between this category and the actual quantities
at a budgeted price category is designated as the quantity of
i nputs consuned that is distinct fromthat. This is expected
for the actual volune of output at the actual acuity |evel.

Case M x.

Shaf er, Frauenthal, and Tower (1987) explain that the
cost of care for each patient depends on two factors; the
nunber of days of care received by the patient and the anpunt
of care received each day. A patient day approach adequately
accounts for the first factor, but it takes the patient case

m x factor to account for both the LOS and the intensity of
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care. The four steps listed by Kerschner and Rooney (1987)
for developing a case m x budget are (a) budget the nunber of
cases by DRG, (b) develop resource utilization profiles for
each departnment, (c) apply budgeted cases to the profiles, and
(d) calculate the departnent budgets. If nunbers are daunting
due to the | arge nunber of DRGs, they recomrend streanlining
nmet hods, such as the 80/20 rule to begin concentrating efforts
on the high cost DRGs or focusing on budgeting cases by Major
Di agnostic Group (MDG or by other DRG groupi ngs. Kerschner
and Rooney (1987) go on to state that by focusing on aggregate
patient days and adm ssions, flexible budgeting ignores
changes in the types of cases treated. They point out that a
nore accurate nmethod of budgeting could be achieved if it
accounted for changes in case mx. Finkler (1985) extends his
fl exi bl e budget met hodol ogy by identifying case m x variance
as a separate variance fromthat of acuity. This subportion
of the quantity variance differentiates the overall variance
caused by actual versus expected case m x. This equates to

t he budgeted quantity of input per adm ssion for the actual
case m x versus the budgeted quantity of input per adm ssion
for the budgeted case m x nultiplied by the budgeted price of

i nputs and actual nunber of adm ssions. Adm ssions is used as
the standard unit of measurenent, as Finkler points out, since

with prospective paynment, focus shifts fromLOS to each
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adm ssion. As LOS decreases, the ampbunt of resources consumed
per patient day nmust be controlled. Still, the author points
out, concern nust focus on resource consunption per adm ssion
by case mx type. Figure 2 summrizes the mathemati ca

rel ati onships of all the variances descri bed.

Figure 2

FLEXI BLE BUDGET MATHEMATI CAL RELATI ONSHI PS FOR VARI ANCE OF VOLUME, PRI CE
QUANTI TY, SEVERI TY, AND CASE M X

Vol une Vari ance Wher e:
aQo x bPi x bQ aQo: The actual quantity of output
- bQo x bPi x bQ bPi: The budgeted price of input per

uni t of input

bQ : The budgeted quantity of input per
Price Variance
unit of output
a@ x aPi x aQ
bQo: The budgeted quantity of out put
- aQ x bPi x aQ
aPi: The actual price of input per unit

of input
Quantity Variance aQ : The actual quantity of input per
aQo x bPi x aQ unit of output
- aQo x bPi x bQ bQ aS: The budgeted quantity of input

per unit of output, at the actual

severity |evel
Severity Variance
bQ bS: The budgeted quantity of input
a@ x bPi x bQ aS
per unit of output, at the budgeted
- aQo x bPi x bQ bS
severity |evel

bQ aC. The budgeted quantity of input

Case M x Variance per unit of output, at the actual case
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aQ x bPi x bQ aC m x | evel
- aQo x bPi x bQ bC bQ bC. The budgeted quantity of input
per unit of output, at the budgeted

case nmx |evel

Adapted fromS. Finkler, Essentials of Cost Accounting for Health Care
Organi zati ons (1994), Flexible Budgeting and Vari ance Analysis, Formulas for
Price, Quantity, Acuity, and Vol ume Variances

All Patient Refined-DRG

An alternative put forth but rejected by Finkler (1985)
is to replace the acuity variance with a case m x variance. A
maj or criticismback in 1985 was that DRGs | acked the
recognition of different |levels of severity of illness within
any given DRG As the healthcare industry has evolved there
has been increased demand for a patient classification system
that can be used for applications beyond resource use, cost,
and paynent. A patient classification system was needed for
t he conpari son of hospitals across a w de range of resource
and out cone neasures. These conparisons are used for such
things as the evaluation of differences in inpatient nortality
rates; the inplenmentation and support of critical pathways;
the identification of continuous quality inprovenent projects;
t he basis of internal managenent and pl anni ng systens; and,
t he managenent of capitated paynent arrangenents. 1In order to
meet these needs, the objective of the DRG needed to be

expanded in scope to address patient severity of illness and
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risk of mortality as well as resource intensity (3M Health
| nformati on Systens, 1995).

The All Patient Refined-DRGs (APR-DRG expands the basic
DRG structure by adding four subclasses to each DRG  The
addi tion of the four subcl asses address patient differences
relating to severity of illness (APRSI) and risk of nortality.
APRSI and risk of nortality relate to distinct patient
attributes. APRSI relates to the extent of physiologic
deconmpensati on or organ system | oss of function experienced by
the patient while risk of nortality relates to the |ikelihood
of dying. Since severity of illness and risk of nortality are
di stinct patient attributes, separate subclasses are assigned
to a patient for severity of illness and risk of nortality.
In the APR-DRG system a patient is assigned three distinct
descriptors, the base APR-DRG the APRSI subclass, and the
risk of nmortality subclass. The four APRSI subclasses and the
four risk of nortality subclasses are nunbered sequentially
froml to 4 indicating respectively, mnor, noderate, major or
extreme severity of illness or risk of nortality. For
applications such as evaluating resource use or establishing
patient care guidelines, the APR-DRGs are used in conjunction
with severity of illness subclass. For evaluating patient
nortality the APR-DRGs are used in conjunction with the risk

of nortality subclass (3M Health Information Systenms, 1995).
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The JHH Departnent of Finance HSCRC APR- DRG Di scussi on
(1998) brief presented data and information on the use of APR-
DRGs to the HSCRC in an attenpt by JHH to be able to use the
APR- DRG net hodol ogy for pediatric case screening before the
HSCRC for rate review purposes. It made a point that severity
adj usted case m x data using APRSI provided val uabl e
information for planning and managenent of operations. The
i nproved understandi ng of severity of “product l|ines” and
adj ustment of nursing unit staffing to severity |levels were
two of the reasons stated as the purpose of the request.
Additionally, it provided a database upon which to influence
physi ci an behavi or, help determ ned benchmark standards to
adj ust for case mx shifts, and aided in negotiating managed
care contracts on a severity basis.

Product Line Mcrol evel Analysis

Suver et al. (1992) states that there is no universa
agreenment on what the output of a healthcare provider shoul d
be. Instead of focusing at the test, procedure, or unit dose
| evel approach as the final output, one m ght consider these
as subactivity nmeasures which can be costed in order to
determ ne the cost of the organization's output. Therefore, a
heal thcare entity’'s product |ine can be neasured by one of
three ways, per diem case per discharge, or case diagnosis.

Fi nkl er (1994b) states that product costing should focus on
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assigning costs that the organi zation incurs to each patient
that causes the costs to be incurred and that the best costing
woul d be total specification of resources consuned by each
patient, if the collection of such data were free. Barring
this, highly accurate costing should at |east be by product
line, e.g., by DRG or APR-DRG.  Messner (1984) states that
froma standpoint of cost control, each of the DRG
classifications can be viewed as products to which standard
cost concepts can be applied. Although Suver et al. discusses
t he advant ages and di sadvant ages of using DRGs as a basis of
out put, APR-DRGs can be substituted to match the required
criteria and, as pointed out above, overcone sone of the
weaknesses in using DRGs for such a purpose. At the APR-DRG
case diagnosis level, an average by diagnosis can neasure
services provided; FU profit can be used as a profitability
determ nate; FU expenses can be used for cost control and
nonitoring; resource use by diagnosis can be nonitored; a
conpetitive conparison by specific diagnosis can be
establ i shed; and m cro-potential exists for budget
forecasting. It is this mcro-potential that will allow the
phar maceuti cal expenditure budget to start a zero-based
review. The author points out that standards based on

macr oneasures are i nadequate to sufficiently identify price

and quantity variances or intensity of service, nor do they
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al | ow managers the opportunity to effectively assess the
causes of variances. Rather, calculation of standard costs
requires the use of weighted or mcromeasures of output. This
is required to run a reliable nmanagenment control program

Unit of Activity.

JHH fl exes nost inpatient expense budgets on inpatient
beddays or LOS. As discussed earlier, the inportance of the
measurenent used in setting standards cannot be
overenphasi zed. To correctly flex a budget, the unit of
activity used should proxy for the expense incurred. A proxy
measure must not only be sinple and reproducible; it nust also
be applicable to, and collected on each unit to be anal yzed.

G ven the literature findings and the readily avail abl e use of
APR- DRGs at JHH, APR-DRGs can serve as a product unit and the
APRSI should act as a proxy for severity of illness or acuity
in a flexible budget methodol ogy. Stevens, Hubert, and

Edbr ooke (1998) anal yzed the potential for individual factors
to act as an accurate proxy for the costs of care in an

I ntensive Care Unit (ICU). Two of those factors were LOS and
case m x, using the United Kingdom severity of illness index
for the UK Heal thcare Resource Groups. They reported that

al though significant correlati on between the costs of care and
severity of illness, workload and LOS were found, these failed

to predict the costs of care with sufficient accuracy to be
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used in isolation. Based on their findings, it appears that
case m x descriptors for the ICU that would all ow costs to be
predi cted cannot be defined in terns of single factors.
Hrth, Held, Orzol, and Dor (1999) evaluated the effects of
case m x, practice patterns, features of the payment system
and facility characteristics on the cost of dialysis. The
case m x analysis used a Case M x Adequacy Special Study that
collected informati on on dialysis patients’ conorbid
conditions as a proxy for case m x. They found that the

rel ationship between case m x and costs was generally weak.
They did however find that dialysis practice, i.e., treatnent
duration and other factors, did have a significant effect on
costs. Using an alternative severity of illness index which
took into effect a reevaluation of the patients severity
during the patient stay, Horn et al. (1991) were able to
increase the predictability of the case mx to LOS using LOS
as a proxy for costs. lezzoni et al. (1991) using a simlar
met hodol ogy, while exam ning six conditions, found adm ssion
and m d-stay severity scores generally were associated with
hi gher charges. However, in the same study very little of the
superior predictive power of the m d-stay score could be
attributed to its serving as a proxy for LOS. These studies
present a m xed result on the predictability of such factors

as wor kl oad and case m x for predicting costs or its proxies.
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An analysis of the predictability of LOS and case m x for
phar maceutical costs at JHH should therefore be perforned
before these factors can reliably be used in a flexible budget
met hodol ogy.
Pur pose St at enent
The purpose of this study is to evaluate the

pharmaceuti cal costs, LGOS, and APRSI for the FU s at JHH for
t he devel opment of a justifiable flexible budget nodel for the
hospi tal pharmaceutical expense budget. The goal of this
study is to identify units of analysis for flexing the
phar maceuti cal expense budget and to develop a flexible budget
nodel that will better analyze the pharnmaceutical expense
portion of the centralized pharmacy budget.

Met hods and Procedures

Unit of Analysis

This project focused on a quantitative anal ysis of
avai l able information. Specifically, this project reports the
results of an application of traditional nmultivariate
approaches. The relationship of LOS and APRSI to
pharmaceuti cal costs was eval uated using nmethods simlar to
those utilized by Horn et al. (1991), lezzoni et al. (1991),
Stevens et al. (1998), and Hirth et al. (1999) in analyzing
causal relationships in their studies. The results of these

nmul tivariate techniques and the inplications of these results
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for further use in a flexible budget nodel at JHH are
di scussed.

Data Col |l ecti on and Source

Study cases were collected for the nonths of June to
Sept enber of 1999 for all FU s at JHH by APR-DRG and by NMDG
The tinme period was chosen to obtain recent data fromthe BDM
phar macy dat abase system that only becane avail able for al
FU s at the end of June 1999. This tinmefranme included the
HSCRC i npl enentation of interimrate regulation during its
current review.

The data source included the DataMart abstract database
as well as the BDM pharmacy dat abase system The primry
focus of the DataMart, which contains hospital inpatient and
out pati ent diagnostic data, LOS, charges, and paynents sim|ar
to the Medicare abstract data, is to support resource data-
anal ysis requirenents of JHH and affiliated subsidiaries. The
primary purpose of the BDM systemis to provide pharmaceuti cal
support in resource data-analysis down to the patient |evel
and i nventory managenent. Pharmaceutical cost information
fromthe BDM system was nmerged with information on the APR-DRG
tracked in the DataMart.

Et hi cal Consi derati ons

Bot h dat abases have a unique patient identifier (PATCOW)

that ties the database information together. To avoid any



Phar maceuti cal Budget 33

et hi cal concerns, the PATCOW is not disclosed, as analysis
was done at the APR-DRG and MDG | evel .

Dat a Anal ysi s

The nerged data was anal yzed usi ng SPSS version 7.5 and

A

M crosoft & Excel 97 software. Each inpatient disposition was
treated as a separate observation or case, consistent with
ot her studies that have involved data for nultiple tinme
peri ods (Brooke, Hudak, & Finstuen, 1994; Farley, D. & Hogan,
C., 1990). To control for time-related changes in the data, a
bi nary-coded variable was included to reflect the nonth to
whi ch each case referred (Brooke et al.). To control for FU-
rel ated and MDG rel ated changes in the data, binary-coded
vari ables were included to reflect the FU and MDG respectively
to which each case referred (Brooke, et al, 1994). The data
yi el ded a sanple size of 12,865 inpatient dispositions. This
conprised the total population of all FU cases seen over the
four month period at JHH. No trimm ng was done to the data in
this study.
Operationalization of Variables

This project involved the specification and estinmation
via multiple regression of a general nodel of hospital drug
costs for inpatient services. The operational definition of

each variable is summarized in Appendix C. The regression
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equation used to estimate the inpatient pharmaceutical costs

can be witten as:

Y1 = aOU + biLOS + b2APRSI + b3M hi + baM h2 + bsM h3 + beFU1
+ b7FU2+ bsFU3 + boFU4 + bioFUs + b1iFUs + b12FU7 + b13FUs
+ b14FUs + b1sVMDGL + bieVMD&+ b17MDG + b1sMD&# + b19MDGh
+ b20MDGs + b21VMDGr + b22MDG8 + b23MDG® + b24MDGLO + b25MDGL1
+ b26VDGL2 + b27MDGL3 + b2sMDGL4 + b29MDGL5 + b30MDGLe +
b31MDGL7
+ b32MDGL8 + b33VDGL9 + b34MDG20 + b3sMDG21 + b3sMD&XR2 + b37MDG23

+ b3sVD&24

where Y1 is the dependent variable of total drug costs per
i npatient disposition for the nultivariate regression nodel

ran. Total drug costs for each inpatient stay included the

total costs of all inpatient drugs adm nistered during that
stay. Independent variables in the nodel reflect the
cat egori es of operational efficiency, severity of illness,

nmont h, Functional Unit, and Major Diagnostic G oup.
Operational efficiency and severity of illness were chosen as
i ndependent vari abl es based on simlar methods utilized by
Horn et al. (1991), lezzoni et al. (1991), Stevens et al.
(1998), and Hirth et al. (1999) in analyzing causal

relationships in their studies. Operational efficiency was
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measured by LOS which represents the I ength of stay for the
assi gned APR-DRG, and APRSI represents the Al Patient Refined
Severity Index for the APR-DRG. As discussed earlier, a
bi nary-coded (1,0) variable representing month (Mh) was used
to control for possible cross-nonth effects on drug costs.
The FU and MDG variation in drug costs was operationalized
respectively by a categorical measure of FU within the
hospital and MDG assi gned each hospital disposition.
Anal ytic Met hods

Techni ques of hierarchical multiple regression were used
to test hypotheses that each i ndependent variable specified in
t he nodel made a uni que contribution to explaining variance in
i npatient drug costs, over and above the variance it shares
with other independent variables in the nodel (Brooke et al.,
1994). The hierarchical analysis involved conparison of a
series of reduced and full regression nodels that estimated
the increase in R’ that resulted when each independent
vari abl e was added to a regression equation containing al
ot her independent variables. The increment in R was
interpreted as an unanbi guous estimte of the variance in the
dependent variable "uniquely attributable” to each predictor,

net of all other variables in the nodel (Brooke et al.).
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Results & Di scussi on

Descriptive Statistics

Descriptive statistics that summari ze LOS and APRSI by
FU, and pharmaceutical expenditure characteristics by FU and
MDG are provided in Appendix D. These statistics reveal a
| arge standard error in proportion to the cost nmeans across
the FUs and MDG s. This is to be expected based on the
differences in services rendered under each individual FU and

each i ndi vi dual MDG

Expenditures & Severity of Illness.
For the period under study, overall severity of illness
had a nmean of 2.1 with a SE of 0.9. Severity of illness

(APRSI) was greatest for Physical Medicine & Rehabilitation at
2.8, Oncology at 2.5, and Psychiatry at 2.1, and | owest for
Anesthesia & Critical Care, and Ophthal nol ogy, 1.8 and 1.6
respectively. The distribution of APRSI was highly
centralized across FU s, an SE of 0.6 on the | ow side under
Anesthesia & Critical Care, and four out of the remaining nine
FU s having a SE of 0.9.

Expenditures & Length of Stay.

For the period under study, ALOS was 6.1 days with a SE
of 8.0 days. ALOCS was greatest for Psychiatry at 11.8 days,
Physi cal Medicine & Rehabilitation at 9.7 days, and Oncol ogy

at 9.7 days, and |l owest for Anesthesia & Critical Care, and
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Opht hal nol ogy, 1.2 and 2.0 days respectively. The

di stribution of beddays is very skewed anongst the hospital,
with a substantial nunber (particularly in Anesthesia &
Critical Care and Opht hal nol ogy) having a very | ow nunmber of
beddays while others had very high LOS (particularly in
Psychi atry, Oncol ogy, and Surgery).

The |l ast two colums of Table D1 descri be the ALCS for
those in the top 10% of the expenditure distribution. The
ALCS for six out of the ten FU s in this top decil e exceeded
those for all of the individual FU cases by a factor ranging
from2.3 to 3.6. The patients in Oncol ogy, Psychiatry, and
Surgery in the top decile stayed an average of 28.1, 28.0, and
20.1 days respectively, conpared to 1.3 days for the | owest
ALCS in Anesthesia & Critical Care up to 17.6 days for
Medi ci ne. The LGOS for persons in this top decile accounted
for between 12.5% and 36. 1% of total beddays in each
i ndi vi dual FU

Expendi tures by Functional Unit.

For the period under study, over 85% of pharnmaceuti cal
expenditures were for drugs utilized in four of the ten
inpatient FU s, Surgery at 26.7% Oncology at 22.1% Medicine
at 20.7% and Pediatrics at 15.5% O these FU s, Oncology’'s
utilization is highly visible. Although Oncol ogy ranks as

fourth I owest in nunber of cases represented, it ranks second
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hi ghest in dollars expended for pharmaceuticals. Pediatrics,
Surgery, and Medicine all rank approximtely equal in
percent age of cases versus percentage of dollars expended.
Gynecol ogy/ Obstetrics appears to be the nost econom cal .
VWile it nakes up 5.4% of the case population, it only uses
1.8% of the case popul ation pharmaceuti cal expenditures.

Aver age pharmaceutical expenditures per disposition were
$394 with a SE of $1,716. Average pharnmaceutical spending was
greatest for Oncol ogy at $1,782, versus the | owest average
expenditures in Anesthesia & Critical Care and Opthal nol ogy,
$31 and $82 respectively. The distribution of pharnaceuti cal
expenditures is very skewed anongst the hospital, with a
substanti al nunber of cases having very | ow doll ar
expenditures while others had very high expenditures
(particularly in Oncol ogy).

The last two colums of Table D2 describe spending for
those in the top 10% of the expenditure distribution. Mean
case expenditures in this top decile for four of the FU s
exceeded those for all their respective FU s by a factor of
over 7.6. The expenditures for the remaining six FUs in this
top decile exceeded those for all of the individual FU cases
by factors ranging from3.2 to 6.9. The patients in Oncol ogy
in the top decile spent an average of $11,538. The rest of

the FU s ranged fromthe | owest average expenditure at $100 in



Phar maceuti cal Budget

Anesthesia & Critical Care up to $3,097 for Surgery. The
phar maceuti cal expenditures for FUs in this top decile
accounted for between 38.3%to as high as 81.6% of total
dol | ars expended on drugs in their respective FU.

Expendi tures by Medi cal Di agnosi s Group.

39

Findings fromthe anal ysis of pharmaceutical expenditures

by MDG were simlar to those for the FU  This is to be

expected due to the simlar relationships between the m ssion

of the FU s and the individual diagnoses recorded under each

MDG. For the period under study, over 66% of pharnmaceuti cal

expenditures were for drugs utilized in six of the twenty-five

MDG s, Myeloproliferative Diseases at 18.5% Circul atory

System at 14.7% Respiratory System at 9.8% Nervous System at

8.5% Hepatobiliary System at 8.0% and Digestive System at

6.9% O these MDG s, MWeloproliferative Di seases’ (where the

maj ority of Oncol ogy cases are coded) utilization is highly
vi sible. Although this MDG ranks near the m ddle in average
nunmber of cases represented, it ranks the highest in dollars
expended for pharmaceuticals. The relationship of the

ranki ngs for the VMDG for the Hepatobiliary System & Pancreas
are simlar to those for Myeloproliferative Di seases.
Spendi ng on these two MDG s woul d be expected to be high as
two of the criteria for exenptions to the HSCRC regul ati ons

are nmet, oncol ogy cases and transpl ant cases.
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Aver age pharmaceuti cal spending was greatest for
Myel oproliferative Di seases at $2,112, versus the | owest
average expenditures in Mal e Reproductive System and Burns,
$28 and $57 respectively. As nentioned earlier under the FU
pharmaceuti cal anal ysis, the distribution of pharmaceuti cal
expenditures is very skewed anongst the hospital, with a
substanti al nunber of cases having very | ow doll ar
expenditures while others had very high expenditures.

The | ast two colums of Table D3 describe spending for
those in the top 10% of the expenditure distribution. Mean
case expenditures in this top decile for eleven of the MDG s
exceeded those for all their respective MDG s by a factor of
over 7.3. The expenditures for the remaining fourteen MDG s
in this top decile exceeded those for all of the individual
MDG cases by factors ranging from5.2 to 7.0. The patients in
the Myeloproliferative Diseases in the top decile spent an
average of $11,510, conpared to $148 for the | owest
expenditure in the MDG representing the Mal e Reproductive
Systemup to $5,411 for the MDG for the Hepatobiliary System &
Pancreas. The pharmaceutical expenditures for MDG s in this
top decile accounted for between 52.2% to as high as 86. 4% of

total dollars expended on drugs in their respective MG
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Tests of Model Specification

Hospital inpatient pharmaceutical cost nmodeling on LGOS
and APRSI retained the advantage of statistically controlling
for the effects of the independent variable in the nultiple
regression equati on and enabl ed t he avoi dance of
met hodol ogi cal Issues related to reliance on regression
coefficients of individual variables in the nodel (Brooke et
al ., 1994). Pearson’s Correlation Coefficient was found to be
statistically significant between costs and LOS and costs and

APRSI (R = .425 and R = .238 for LOS and APRSI, respectively,

p < .000 for both). The |ow degree of correlation between
cost and APRSI, vyet statistical significance, can nost
probably be explained by the large sanple size. Pear son’ s

Correlation Coefficient between LOS and APRSI showed a
noderate degree of multicollinearity between these two
coefficients (R = .438, p < .000). The approach used in this
nodel was able to avoid the issue of regression coefficient
instability due to noderate nulticollinearity between these
i ndependent vari abl es.

Appendix E presents results of hierarchical nmultiple
regressi on analyses that evaluated the degree to which the
nodel of hospi t al i npati ent phar maceuti cal costs was
appropriately specified. As indicated in Appendix E, each of

the independent variables accounted for a statistically
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signi ficant i ncrease in t he expl ai ned vari ance in
phar maceuti cal costs. The anount of shared variance between
LOS and costs and APRSI and costs
(RF = .129 and R° = .002 for LOS and APRSI, respectively)
illustrates the relative weakness of the nodel for explaining
pharmaceuti cal costs as a function of LOS and APRSI. The full
regression equation yielded both an R* and an adjusted R of
.24 for the nodel. This was evidence of an appropriately
specified nmodel with relatively strong goodness of fit.

These results are -evidence that, as a group, the
i ndependent vari ables specified were consistent with previous
nodel building addressed in the literature review, explaining
24% of the variance in pharmaceutical costs in the sanples.
Addi tionally, the amount of shared variance accounted for in
the full nodel (R* = .24) neans that this nodel does not
account for nost of the factors that cause variation in
pharmaceutical costs, pointing out that other explanatory
variables are in existence that are not explained by this
nodel . This is consistent with the literature review, which
hi ghlighted the fact that predicting pharmaceutical costs is a
| aborious, time consum ng yet necessary team effort on the
part of adm nistrators, pharmacists, and clinicians, which has
many factors contributing to the escalation of costs. This is

also consistent wth the descriptive statistics, whi ch
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hi ghlighted the variation of pharmaceutical costs across FU s
and MDG s.
Furt her Di scussion & Reconmendati ons

The purpose of this study was to evaluate the
pharmaceutical costs, LOS, and APRSI for the FUs at JHH for
t he devel opnent of a justifiable flexible budget nodel for the
hospital pharnmaceutical expense budget. The findings of this
research support the stated goal of this project. This was to
identify wunits of analysis for flexing the pharmaceutical
expense budget and to develop a flexible budget nopdel that
will better flex the pharmaceutical expense portion of the
centralized pharmacy budget. Although the regression analysis
val i dates and supports the prem se that the contribution of
LOS and APRSI in explaining pharmaceutical expenditure costs
is statistically significant, the anount of unique variance
explained by each was so small that they should not be
considered for use in a flexible budget nodel.

This data indicates how i npati ent drug expenditures are
di stri buted anongst both FU s and MDG s. This data on drug
expenditures can be used to direct efforts toward inproving
physi ci an prescri bing patterns. The data presented above
i ndi cated that drug expenditures were positively correl ated
both with LOS and APRSI. Such information can be used to

target drug utilization review prograns.
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How pharmaceuti cal expenditures vary by FU and MDG over
time is subject to change as described in the literature
review. The data reported above describes the distribution of
i npatient drug expenditures over a period of four nonths. As
pointed out in the literature review, factors such as advances
in drug technol ogy, as well as prescribing patterns, price
changes, alternative use of pharmaceuticals, and other
t echnol ogi cal devel opnents in healthcare may affect the
di stribution of pharmaceutical expenditures. Therefore, point
estimtes by FU or MDG may be different today than a year from
now. Neverthel ess, these findings suggest the utility of
addi tional study of differences with respect to pharnaceuti cal
expenditures in different FU s and MDG s. Results of these
studies m ght be used in structuring utilization reviews or
clinical pathways to help maintain quality of care while
control ling expenditures.

A not ed weakness with this study was the tinefranme that
data was available for use in this analysis. O her neasures
of volune should be considered and a year or nore of data
could be utilized. Further analysis is required to determ ne
if some other proxy for volune can be appropriately utilized
as a basis upon which to flex volune expenditures in the
phar maceuti cal expense budget. This measure should be

captured reliably and easily within an existing database. The
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avai lability of the required information is currently suspect
as to whether it is possible within the information systens at
JHH to easily obtain these measures as they relate to
phar maceutical costs. Wth BDM now proliferated across al
FU s, this information needs to be linked to a central
dat abase so that the Departnments of Pharmacy and Fi nance can
begin using this captured information. Further analysis as to
what ot her measures are available within JHH for neasuring
severity of illness should also be considered.
Concl usi ons

The findings of this study can aid in establishing units
of measurenent on which to flex volunme and severity of illness
for variance anal yses of pharmaceutical expenditures by ruling
out LOS and APRSI as such nmeasures. By linking the
pharmaceuti cal expenditure data to easily accessi bl e database
systens, the Pharmacy should better be able to neasure price
vari ances and possi bl e causes of pharnmaceutical expenditure
vari ances on a regular basis. This nore tinely and detail ed
anal ysis can aid in the effort to control costs through
utilization managenent and the use of rational drug

utilization decisions.
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Appendi x A

Heal t hcare Expenditures
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Appendi x B
JHH Phar maceuti cal Expenditures

JHH Phar maceuti cal Expenditures Growth
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Appendi x C

Operationdization of Variables

Variable

Operational Definition

Dependent Variables

I npatient Pharmaceutical Costs
Independent Variables

A. Efficiency

B. Severity of IlIness

C. Month

D. Functional Units

E. Major Diagnostic Groups

Total inpatient drug costs per APR-DRG disposition

Length of stay measured in inpatient bed days

All Patient Refined Severity Index weight for each APR-DRG in the dataset

Categorical variable set identifying monthly datafor June, July, August, and September of
1999 (four Categories, binary-coded 1, 0)

Categorical variable set representing functional unit (ten categories, binary-coded 1, 0, to
reflect Opthalmology, Psychiatry, Surgery, Pediatrics, Neurology, Gynecol ogy/Obstetrics,
Anesthesia& Critical Care, Medicine, Physical Medicine & Rehabilitation, and Oncol ogy)
Categorical variable set representing the APR-DRG MDG'’ s (twenty-five categories,
binary-coded 1, O, to reflect Nervous System, Eye, “Ear, Nose, Mouth, & Throat”,
Respiratory System, Circulatory System, Digestive System, Hepatobiliary System &
Pancreas, Musculatory System & Connective Tissue, “ Skin, Subcutaneous Tissue, &
Breast”, “Endocrine, Nutritional, & Metabolic”, Kidney & Urinary Tract, Male
Reproductive System, Female Reproductive System, “ Pregnancy, Childbirth, &
Puerperium”, Newborns & Other Neonates, “ Blood, Blood Forming Organs, &
Immulogica”, Myeloproliferative Diseases & Poorly Diff Neoplasm, Infectious & Parasitic
Diseases, Mental Diseases & Disorders, Substance Abuse & Induced Organic Mental
Disorders, “Injuries, Poisonings & Drug Toxicity”, Burns, Factors Influencing Health

Status, HIV Infections, and Multiple Significant Trauma)
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Descriptive Statistics

TableD1
Severity Index (APRSI) & Length of Stay, by Functional Unit

For those Dispositionsin the Upper
Decile of Pharmaceutical Expenditures

ALOS
Distribution of as % of
APRSI ALOS Total
Functional Unit Mean, Mean, Inpatient Mean,
$(SE) $(SE) Beddays $(SE)
Anesthesia & Critical Care 1.8 (0.6) 1.2 (0.6) 12.9 1.3 (0.6)
(n=25)
Physical Medicine & Rehabilitation 2.8 (0.7) 9.7 (5.7) 135 12.8 (8.5)
(n=117)
Opthalmology 1.6 (0.7) 2.0 (2.0 20.1 39 (25
(n=136)
Oncology 25 (0.9 7.8 (10.3) 36.1 28.1 (16.4)
(n=627)
Psychiatry 2.1 (0.8 11.8 (12.0) 239 28.0 (17.2)
(n=695)
Gynecology/Obstetrics 1.9 (0.8) 34 (3.4 125 4.3 (6.8)
(n=1,150)
Neurology 1.9 (0.8 5.8 (6.7) 30.1 17.3 (13.1)
(n=1,331)
Pediatrics 2.0 (0.9 6.2 (9.8) 247 15.4 (16.6)
(n=2,086)
Surgery 2.0 (0.9 6.3 (7.3) 320 20.1 (13.4)
(n=3,330)
Medicine 2.3 (0.9 5.3 (7.0) 33.2 17.6 (14.0)
(n=3,368)
Total Sample 2.1 (0.9 6.1 (8.0) 284 17.2 (14.8)
(N=12,865)

Note: Monthly averages based on months June-September of 1999 data.
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Appendi x D (Conti nued)

Table D2
Pharmaceutical Expenditures, by Functional Unit

For those Dispositionsin the

Upper Decile
Pharmaceutical
% of Distribution of Expenditures
Dispositions % of Pharmaceutical Spending as % of Total
from Pharmaceutical Median, Mean, Pharmaceutical Mean,
Functional Unit Population  Expenditures $ $(SB) Expenditures $(SE)
Anesthesia & Critical Care 0.2 0.0 19 31 (31.6) 383 100 (29.7)
(n=25)
Physical Medicine & Rehabilitation 0.9 1.0 212 420 (722.5) 49.0 2,007 (1,420.1)
(n=117)
Opthamology 11 0.2 20 82 (304.1) 65.5 523 (848.3)
(n=136)
Oncology 49 22.1 366 1,782 (4,712.0) 65.1 11,538 (10,447.5)
(n=627)
Psychiatry 5.4 18 52 132 (224.9) 50.2 660 (377.8)
(n=695)
Gynecology/Obstetrics 89 38 33 168 (591.2) 76.7 1,285 (1,447.5)
(n=1,150)
Neurology 10.3 83 44 316 (1,378.1) 81.6 2,579 (3,655.5)
(n=1,331)
Pediatrics 16.2 155 46 376 (2,070.7) 79.2 2,969 (5,916.2)
(n=2,086)
Surgery 259 26.7 55 406 (1,459.9) 76.2 3,097 (3,619.6)
(n=3,330)
Medicine 26.2 20.7 61 311 (1,023.1) 68.6 2,132 (2,574.0)
(n=3,368)
Total Sample 100.0 100.0 53 394 (1,716.2) 77.1 3,035 (4,640.5)
(N=12,865)

Note: Monthly averages based on months June-September of 1999 data.




Phar maceuti cal Budget 55

Appendi x D (Conti nued)

Table D3
Pharmaceutical Expenditures, by Medical Diagnostic Group

For those Dispositionsin the

Upper Decile
Pharmaceutical
% of Distribution of Expenditures
Dispositions % of Pharmaceutical Spending as % of Total
From Pharmaceutical Median, Mean, Pharmaceutical Mean,
Medical Diagnostic Group Population  Expenditures $ $(SB) Expenditures $(SE)
Burns (n=4) 0.0 0.0 8 57 (87.7) 0.0 0
Multiple Significant Trauma (n=35) 0.3 0.2 48 266 (624.8) 68.5 1,592 (1,296.7)
Substance Use 05 0.1 25 65 (104.3) 54.2 338 (122.2)
& Induced Organic Mental Disorders (n=67)
Eye (n=695) 11 0.2 24 75 (152.7) 56.0 420 (304.7)
Factors Influencing Health Status (n=220) 17 11 57 245 (567.3) 59.9 1,471 (1,196.8)
Injuries, Poisonings, & Drug Toxicity (n=269) 21 0.9 33 169 (472.1) 69.9 1,175 (1,040.9)
Female Reproductive System (n=272) 21 15 64 277 (1098.0) 785 2,188 (2,893.9)
Blood, Blood Forming Organs, 22 41 172 726 (2,399.1) 68.9 4,953 (6,139.1)
& Immulogical (n=287)
Ear, Nose, Mouth, & Throat (n=319) 25 0.7 31 117 (495.5) 67.7 791 (1,410.1)
Infectious & Parasitic Diseases (n=324) 25 51 177 794 (2,490.1) 66.4 5,179 (6,281.8)
Newborns & Other Neonates (n=350) 2.7 0.7 11 101 (366.2) 86.4 874 (831.7)
HIV Infections (n=353) 27 38 203 542 (1,163.0) 54.8 2,993 (2,539.0)
Male Reproductive System (n=364) 2.8 0.2 16 28 (100.8) 53.2 148 (291.5)
Skin, Subcutaneous Tissue, & Breast (n=402) 31 17 42 210 (699.3) 733 1,550 (1,716.1)
Endocrine, Nutritional, & Metabolic (n=412) 32 22 38 268 (1,807.7) 814 2,140 (5,366.3)
Myeloproliferative Diseases 34 185 726 2,112 (4,635.1) 55.4 11,510 (10,198.5)
& Poorly Diff Neoplasm (n=443)
Kidney & Urinary Tract (n=536) 4.2 4.9 70 462 (1,406.3) 74.1 3,395 (3,151.7)
Hepatobiliary System & Pancreas (n=552) 43 8.0 123 737 (3,155.6) 73.1 5,411 (8,738.4)
Pregnancy, Childbirth, & Puerperium (n=686) 53 0.9 33 64 (117.4) 53.0 340 (2,04.3)
Mental Diseases & Disorders (n=751) 5.8 17 42 117 (211.8) 52.2 609 (377.9)
Respiratory System (n=815) 6.3 9.8 103 611 (2,051.3) 73.2 4,446 (5,023.8)
Digestive System (n=952) 74 6.9 68 367 (1,916.7) 73.2 2,691 (5,566.8)
Musculatory System 7.9 3.7 35 183 (863.6) 75.6 1,385 (2,424.3)
& Connective Tissue (n=1,019)
Nervous System (n=1,252) 9.7 85 42 344 (1,404.7) 80.8 2,782 (3,628.4)
Circulatory System (n=2,041) 15.9 14.7 57 366 (1,304.6) 73.1 2,675 (3,309.9)
N=12865

Note: Monthly averages based on months June-September of 1999 data.
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Hypot hesis Tests of Effects on Pharmaceuti cal
Attributable to I ndependent Vari abl es

Budget 56

Costs Uni quely

Adjusted R
RFUl  RFul R Uniquely
Effect Tested Model Model  Reduced Explained dfl  df2 F p
Full Model 242 240 0 240 38 12831 107.747  .000
LOS 242 240 J11 129 37 12832 2183810 .000
APRS| 242 240 238 002 37 12832 33858 .000
Month 242 240 239 .001 3B 12834 16931 .000
Functional Unit 242 240 228 012 29 12840 203272 000
Major Diagnostic 242 .240 218 022 14 12855 373100 .000

Group

N=12865




